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A B S T R A C T

Background: Sexual minority men who use drugs have high sexual HIV transmission risk. Sexual interactions
may also increase COVID-19 risk.This study compared marijuana use, other illegal drugs use (i.e. cocaine/crack,
methamphetamine, MDMA/ecstasy, GHB, and ketamine) and sexual behavior with casual partners among sexual
minority cismen active on social networking and dating applications before and during the COVID-19 epidemic.
Methods: This cohort-control study compared 455 adult respondents (surveyed May 6th to 17th, 2020) and a
matched sample selected from 65,707 respondents surveyed pre-COVID. Participants were recruited on social
networking and dating applications and completed surveys online.
Results: The proportion reporting marijuana use declined significantly in the COVID cohort (34.5 % versus 45.7
% pre-COVID,p< .001) as did their illegal drug use (11.0 % versus 22.9 % pre-COVID, p< .001). While the
number of casual partners per month was stable, the proportion reporting condomless anal sex with casual
partners declined significantly during COVID (26.4 % versus 71.6 % pre-COVID, p< .001). The effect of illegal
drug use (excluding marijuana) on number of casual partners per month (aRR = 1.45 pre-COVID versus 2.84,
p< .01) and odds of condomless anal sex (aOR = 2.00 pre-COVID versus 5.22, p = .04) were significantly
greater in the COVID cohort.
Conclusions: While the proportion of participants reporting drug use and condomless anal sex with casual
partners declined in the COVID cohort, the association between drug use and sexual behavior was magnified.
Sexual minority men who use drugs are significantly more likely to engage in sexual behaviors that place them at
risk for HIV and COVID-19 transmission.

1. Introduction

Since December 2019, the Coronavirus Disease 2019 (COVID-
19)—otherwise known as the severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2)—pandemic has affected billions of lives
across the globe (World Health Organization, 2020). The United States
alone has accounted for over 5.4 million infections and more than
170,000 deaths as of August 2020 (Coronavirus Resource Center,
2020). In the absence of biomedical treatment and prevention options,
non-pharmaceutical interventions, such as social distancing, remain the
sole efforts to reduce transmission rates (Centers for Disease Control
and Prevention, 2020; Koirala et al., 2020).

According to the Centers for Disease Control and Prevention, social

distancing comprises a set of behavioral practices that aim to reduce
close proximity between persons (i.e., maintaining 6 feet of distance
from others, limiting social activity, and face covering) (Centers for
Disease Control and Prevention, 2020b). Limited research on social
distancing and COVID-19 (Koo et al., 2020) has shown that such be-
havioral practices are effective in mitigating risk of infection and pre-
venting the overburdening of local healthcare systems when properly
implemented (Haqqi et al., 2020).

Sexual minority men – including gay, bisexual and other men who
have sex with men – accounted for 69 % of new HIV diagnoses in the
United States in 2018 (Centers for Disease Control and Prevention,
2020a). Condomless anal sex (CAS) in the absence of pre-exposure
prophylaxis (PrEP) to prevent HIV infection is the most common mode
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of transmission (Centers for Disease Control and Prevention, 2019).
Sexual interactions present a risk for COVID-19 transmission even when
HIV prevention strategies are used.

Exacerbating their HIV risk, sexual minority men use sub-
stances—including marijuana and other illegal drugs—at higher rates
than heterosexual men (Medley et al., 2016; Schuler et al., 2019). A
substantial body of literature illustrates a consistent link between the
use of illegal drugs (e.g., cocaine, methamphetamine, ketamine, gamma
hydroxybutyrate – GHB, mephedrone, or Methylenedioxymethamphe-
tamine – MDMA/ecstasy) and an increased risk of engaging in sexual
HIV transmission risk (Kurka et al., 2015; Petersson et al., 2016). Stu-
dies utilizing both aggregate and event-level data indicate that sexual
minority men who use illegal drugs (excluding marijuana in most stu-
dies) are more likely to engage in CAS with casual partners (Card et al.,
2017; Daskalopoulou et al., 2014; Rendina et al., 2015).

While many studies aggregate these substances into a single in-
dicator, there is substantial evidence that individual illegal drugs have
specific associations with sexual behavior. Research has consistently
found associations between CAS and stimulant use among sexual min-
ority men, in particular that of methamphetamine and cocaine
(Daskalopoulou et al., 2014; Johnson et al., 2017; Melendez-Torres
et al., 2016b; Semple et al., 2017). Although findings are less robust,
CAS has also been linked to the use of sedatives, such as ketamine and
GHB (He et al., 2018; Melendez-Torres et al., 2016a; Ottaway et al.,
2016). Limited research has also found a higher propensity for CAS
among sexual minority men who report the singular use of MDMA prior
to or during a sexual encounter (Barrón-Limón et al., 2012). Further-
more, while studies have suggested that polydrug use (excluding mar-
ijuana) in sexual contexts is prevalent among sexual minority men, the
concurrent use of multiple drugs specified above has been associated
with an increased likelihood of CAS (Evers et al., 2019; Pakianathan
et al., 2018).

A breadth of existing research on drug use has shown that the use of
marijuana is associated with sexual risk broadly (Andrade et al., 2013;
Metrik et al., 2016; Zhang and Wu, 2017). Among sexual minority men
in particular, marijuana is consistently indicated among the substances
most commonly used in conjunction with sex (e.g., Mor et al., 2019;
Morgan et al., 2016). Some studies on sexual minority men have found
that the use of marijuana in the context of sex is also associated with an
increased risk for CAS with casual partners (e.g., Mitchell et al., 2016;
Passaro et al., 2019). As marijuana use with sex is likewise associated
with CAS with main partners, those who are partnered and non-
monogamous are also at increased risk of HIV infection between main
partners (Mitchell et al., 2016).

In spite of speculation that the pandemic may result in increased
substance use for society at large, preliminary findings from the
European Monitoring Centre for Drugs and Drug Addiction have in-
dicated a decrease in use during the pandemic’s first three months
(Mota, 2020; European Monitoring Centre for Drugs and Drug
Addiction, 2020). In fact, widespread lockdown orders across Europe
from March to May 2020 saw disruptions to the production and dis-
tribution of illegal drugs and a subsequent decline in individual use
(European Monitoring Centre for Drugs and Drug Addiction, Europol,
2020). However, more robust data on differences in substance use pre
and post-pandemic—for sexual minority men notwithstanding—is still
very limited (Mota, 2020).

Recent retrospective data suggests sexual minority men have fewer
sex partners during the COVID-19 pandemic while condom use during
sex or drug use have remained stable (Sanchez et al., 2020). Under-
standing the prevalence of drug use and sexual behavior among sexual
minority men during the COVID-19 pandemic has critical prevention
implications. Non-compliance with social distancing guidelines and
pandemic-related barriers to HIV testing (Santos et al., 2020) may
contribute to an increase in concurrent COVID-19 and HIV diagnoses.

This study compared the prevalence of drug use and sexual beha-
viors among sexual minority men pre-COVID-19 and during the

epidemic using a cohort-control design. We hypothesized sexual min-
ority men would report fewer casual sex partners while the proportion
reporting condomless sex with casual partners and drug use would re-
main unchanged. In addition, we hypothesized drug use would be as-
sociated with engagement in sexual behaviors that may transmit
COVID-19 and HIV.

2. Methods

2.1. Participants

Participants included in these analyses were aged 18 or older. All
indicated cismale gender. Those participants in relationships indicated
that their partner was cismale as well. Due to the nature of casual sex
partner data collection, respondents included in the COVID cohort who
reported vaginal sex were excluded. All participants completed consent
and responded in English.

2.2. Procedures

Cohorts were recruited between May 6 and May 17, 2020 (COVID)
and between November, 2017 and November, 2019 (pre-COVID). In
both cohorts, recruitment occurred through geosocial networking apps
for gay, bi, trans, and queer people seeking sexual partners. The COVID
cohort responded to an advertisement that included an image of one or
more adolescent or adult males. The study name “PRIDE Endures” and
one of several study tag lines (e.g., “Sex in the time of social distancing”
or “COVID-19 and the LGBTQ + community”). Pre-COVID cohort
electronic advertisements contained similar images. Study tag lines
varied over the two years of data collection, but were typically crafted
to appeal to sexual and gender minority people broadly or sexual
minority men specifically (e.g., “UNITE to end the epidemic,” “In a gay
relationship?” or “Click here to find out if you are eligible for one of our
paid research studies.”).

Respondents who clicked on the ad were directed to consent in-
formation. Those consenting completed online surveys administered
through Qualtrics. Participants in the pre-COVID cohort completed a
brief screening survey, completion time approximately 10 min, in-
tended to establish eligibility for a number of ongoing studies. Their
participation was not compensated. Participants in the COVID cohort
completed a survey that comprised a broader range of measures.
Completion time was approximately 30 min. At the end of the survey,
participants had the option to provide an email contract and be entered
into a random drawing for one of 20 Amazon.com gift certificates worth
$50 each. All procedures for collection of data from both cohorts were
approved by the Institutional Review Board of Hunter College, City
University of New York.

2.3. Measures

2.3.1. Demographics
Participants provided their birthdate, which was used to calculate

age, as well as their zip code of residence. Zip code was utilized to
determine geographical region of residence in the U.S.A. Race (Asian or
Asian American, Black or African American, American Indian or Alaska
Native, White, Native Hawaiian or Pacific Islander, and Other) and
ethnicity (Hispanic or Latino versus not Hispanic or Latino) were as-
sessed independently and consolidated into a single variable indicating
identification as White, Black, Latino, or Other. Participants also re-
sponded to items indicating biological sex (male, female, or other);
gender identity (male, female, transmale, transfemale, non-binary/
gender-queer/agender/gender non-conforming, or other); sexual iden-
tity (gay, lesbian, bisexual, heterosexual, queer, other); relationship
status (single/not single; what best describes your relationship status);
PrEP uptake (yes versus no), and HIV status (positive, negative or un-
known).
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2.3.2. Drug use
In the pre-COVID survey, participants indicated the number of days

in the past 3 months (90 days) that they used marijuana, cocaine, crack,
crystal methamphetamine, GHB, and Ketamine. To achieve consistency
with COVID-cohort responses, data were aggregated into four dichot-
omous variables indicating whether or not a participant used mar-
ijuana, cocaine or crack, methamphetamine, and MDMA, GHB, or
Ketamine. In the COVID-cohort, participants indicated whether or not
they used marijuana, cocaine or crack, methamphetamine, and MDMA,
GHB, or Ketamine in the past 90 days. In regression analyses, responses
to variables measuring the use of cocaine or crack, methamphetamine,
and MDMA, GHB or Ketamine were aggregated into a single variable
indicate the use of any of these illegal drugs in the past 90 days.

2.3.3. Number of casual male sex partners
After providing information about relationship status, including the

identification of their main partner, pre-COVID respondents reported
the number of male sex partners excluding their main partner in the
past 6-months. This number was transformed to a 30-day rate for
comparability with responses from the COVID cohort. In the COVID
cohort, participants were similarly asked to indicate their relationship
status and identify their main partner. After this, respondents reported
the number of sex partners in the past 30-days, regardless of gender,
excluding their main partner. Participants who reported any vaginal sex
with a casual partner were excluded from analyses.

2.3.4. Condomless anal sex (CAS) with casual male partners
Pre-COVID respondents who reported having any casual male sex

partners subsequently reported the number of times they had con-
domless sex with any casual partner who had the same, different or
unknown HIV status in the last 6 months. For comparability with the
COVID-cohort, responses were aggregated into a single variable

indicating the occurrence of any CAS with a casual male partner.
COVID-cohort respondents who reported at least one casual sex partner
subsequently indicated the number of partners with whom they had
anal sex. Those indicating anal sex were asked to indicate their use of
condoms with casual anal sex partners (“We always used condoms”;
“We had sex without a condom at least once” or “We never use con-
doms.”). Responses were recoded into a single variable indicating the
occurrence of any CAS with a casual partner.

2.4. Statistical analysis

Survey responses were inspected for duplicates based upon con-
vergent information from IP addresses, contact information, and de-
mographic responses. Responses were also screened for patterned or
improbable responses. The matched sample was selected based upon a
set of characteristics with well-established associations with HIV in-
fection risk including age, race and ethnicity, relationship status, and
geographic location in the U.S.A. (e.g., Centers for Disease Control and
Prevention, 2020; Sullivan et al., 2009). In addition, matching proce-
dures accounted for sexual orientation or identity (Everett, 2013), HIV
status, and PrEP uptake (e.g., Gafos et al., 2019; Parsons et al., 2017),
common correlates of sexual behavior.

Samples were matched using the MatchIt package (3.0.2) in R
(4.0.2) on propensity scores calculated via regression trees with para-
meters tuned to optimize accuracy in cohort prediction (Stuart, 2010).
Regression models calculated in Mplus (v8.2) examined associations
between drug use and sexual behaviors in a multivariable context. The
number of casual partners and CAS with casual partners were analyzed
as negative binomial and logistic distributions respectively. These
models included demographic covariates in addition to the main effects
of marijuana and other illegal drugs, cohort, and cohort by drug use
interaction terms. Offset terms were included to control for differences

Table 1
Demographic characteristics.

Cohort χ2 (DF) P value

Total (n = 910) Pre-COVID (n = 455) COVID (n = 455)
n (%) n (%) n (%)

Race/Ethnicity
Black 261 (28.7) 130 (28.6) 131 (28.8) 0.01 (1) 0.94
Latino 126 (13.8) 63 (13.8) 63 (13.8) 0.00 (1) 1.00
White 439 (48.2) 220 (48.4) 219 (48.1) 0.00 (1) 0.95
Other 84 (9.2) 42 (9.2) 42 (9.2) 0.00 (1) 1.00

Region
Northeast 216 (23.7) 108 (23.7) 108 (23.7) 0.00 (1) 1.00
Midwest 166 (18.2) 83 (18.2) 83 (18.2) 0.00 (1) 1.00
South 349 (38.4) 177 (38.9) 172 (37.8) 0.12 (1) 0.73
West 174 (19.1) 87 (19.1) 87 (19.1) 0.00 (1) 1.00

Sexual Orientation
Gay 701 (77.0) 353 (77.6) 348 (76.5) 0.16 (1) 0.69
Bisexual 165 (18.1) 80 (17.6) 85 (18.7) 0.19 (1) 0.67
Other 44 (4.8) 22 (4.8) 22 (4.8) 0.00 (1) 1.00

PrEP, HIV
Positive 221 (24.3) 108 (23.7) 113 (24.8) 0.15 (1) 0.70
Negative, no PrEP Rx 505 (55.5) 255 (56.0) 250 (54.9) 0.11 (1) 0.74
Negative, PrEP Rx 184 (20.2) 92 (20.2) 92 (20.2) 0.00 (1) 1.00

Relationship status
Single 703 (77.3) 351 (77.1) 352 (77.4) 0.01 (1) 0.98
Partnered 207 (22.7) 104 (22.9) 103 (22.6) 0.01 (1) 0.98

Drug Use
Marijuana 365 (40.1) 208 (45.7) 157 (34.5) 11.90 (1) < 0.01
Other illegal Drugs 154 (16.9) 104 (22.9) 50 (11.0) 22.79 (1) < 0.001

Meth 87 (9.6) 54 (11.9) 33 (7.3) 5.61(1) 0.02
MDMA, GHB, K 78 (8.6) 61 (13.4) 17 (3.7) 27.15(1) < 0.001
Cocaine, Crack 67 (7.4) 48 (10.5) 19 (4.2) 13.55 (1) < 0.001
CAS with casual partners 446 (49.0) 326 (71.6) 120 (26.4) 186.61 (1) < 0.001

M (SD) M (SD) M (SD) Test Statistic
Age 40.53 (13.41) 40.08 (13.40) 40.97 (13.42) t(908) = -0.99 0.32
Casual sex partners, per month 1.56 (3.14) 1.59 (3.07) 1.53 (3.22) Waldχ2(1) = 0.25 0.62
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in reporting period between cohorts; the COVID-cohort assessed a 30-
day span, while the pre-COVID cohort assessed a 6-month span.
Weights were therefore set to 1 for all COVID-cohort respondents and 6
for all pre-COVID respondents in these models.

3. Results

A total of 1001 participants began the COVID survey and 455 (45.5
%) sexual minority men met eligibility criteria for these analyses and
provided complete responses to the -COVID survey. The pre-COVID
cohort was drawn from a pool of 65,707 sexual minority men. Table 1
contains demographic data for both cohorts. Consistent with the success
of propensity score matching procedures, cohorts did not differ sig-
nificantly with respect to any demographic variables. The average age
across cohorts was 40.53 (SD= 13.41). In both samples, approximately
48.2 % of respondents indicated a majority White racial and ethnic
identity (the remaining identified as 28.7 % Black; 13.8 % Latino; and
9.2 % Other). Most identified as gay (77.0 %) or bisexual (18.1 %) and
indicated that their relationship status was single (77.3 %). The ma-
jority of the sample was HIV negative (55.5 % not on PrEP and 20.2 %
on PrEP) while the remaining (24.3 %) indicated an HIV positive sero-
status. The sample was geographically diverse with respect to location
of residence in the U.S.A. Most respondents indicated they lived in the
South (38.4 %), with 23.7 % residing in the Northeast, 18.2 % in the
Midwest, and 19.1 % in the West (Table 1).

The proportion of participants reporting marijuana use declined
significantly from 45.7 % pre-COVID to 34.5 % during COVID).
Similarly, the proportion of respondents reporting other illegal drug use
declined significantly from 22.9 % pre-COVID to 11.0 % during COVID.
Significant declines were observed uniformly across subtypes of illegal
drugs (cocaine//crack, methamphetamine, and MDMA, GHB or
Ketamine). Similarly, The unweighted probability of reporting CAS
with a casual partner declined significantly from 71.6 % pre-COVID to
26.4 % during COVID; however, the weighted number of casual sex
partners did not differ significantly (Mpre-COVID = 1.59, SD = 3.07
versus Mduring COVID = 1.53, SD = 3.22).

3.1. Associations between drug use and casual male sex partners per month

Results of regression models (Table 2) indicated that, pre-COVID,
the use of marijuana and other illegal drugs were both associated with
reporting significantly more casual partners per month (aRR = 1.34, p
= .03 and aRR= 1.45, p= .02 respectively). The effect of other illegal
drug use increased significantly in the COVID cohort; meanwhile, the
effect of marijuana did not differ significantly between cohorts. As a
result, in the COVID-cohort, both marijuana and other illegal drug use
remained significantly associated with number of casual partners (aRR
= 1.58, p= .02 and aRR= 2.84, p< .01 respectively). Fig. 1 displays
the mean number of casual partners per month reported by respondents
who indicated the use of illegal drugs (excluding marijuana) compared
to those who did not for participants in both cohorts.

3.2. Associations between drug use and CAS with casual male partners

Results of regression models (Table 2) indicated that, pre-COVID,
the use of marijuana and other illegal drugs were both associated with
significantly greater odds of engaging in CAS with a casual partner
(aOR = 1.88, p = .01 and aOR = 2.00, p = .03 respectively). The
effect of other illegal drug use increased significantly in the COVID
cohort; meanwhile, the effect of marijuana did not differ significantly
between cohorts. As a result, in the COVID cohort, both marijuana and
other illegal drug use remained significantly associated with the odds of
CAS with casual partners (aOR = 1.58, p = .03 and aOR = 5.22,
p< .01 respectively). Fig. 2 displays the probability of CAS with casual
partners reported by respondents who indicated the use of illegal drugs
(excluding marijuana) compared to those who did not for participants

in both cohorts.

4. Discussion

While the proportion of participants reporting marijuana and other
illegal drug use as well as CAS with casual partners declined during
COVID, the association between other illegal drug use and sexual risk
behavior was amplified. These results suggest that though rates of drug
use overall may have fallen, those sexual minority men who use drugs
continue to face elevated risks of HIV transmission. To the extent that
sexual interactions with casual partners also constitute a breach in so-
cial distancing practices, these sexual minority men who use drugs are
at particularly high risk of engaging in sexual behaviors that place them
at risk for COVID-19 infection as well. Notably, while interaction terms
were non-significant, marijuana use alone was also associated with an
increase in casual sex partners per month and greater odds of CAS with
casual partners in both cohorts. While the magnitude of the effect was
smaller than that observed for other illegal drug use, particularly in the
COVID-cohort, there is at least some indication of increased risk among
those sexual minority men who use marijuana.

While these findings partially align with existing data indicating
declining engagement in sexual behavior with casual partners among
sexual minority men (Sanchez et al., 2020); they also indicate that this
general assertion requires substantial contextualization. Broadly, these
results indicate that declines were restricted primarily to the occurrence
of CAS with casual partners while the overall number of casual partners
per month was stable across cohorts. Furthermore, the number of casual
male sex partners per month actually increased among men who used
illegal drugs (excluding marijuana) despite stability in the overall
sample.

To date, few data are available on trends in drug use since the onset
of the COVID-19 pandemic. While limited research on substance use in
Europe has found a decrease in use within the first three months of the
pandemic, no research has identified any such trend in substance use in
the U.S.A within this same timeframe (European Monitoring Centre for
Drugs and Drug Addiction, Europol, 2020). The findings from the cur-
rent study indicate that both marijuana and other illegal drug use have
declined significantly among sexual minority men in the U.S.A. active
in online social networking and dating spaces. One plausible explana-
tion for these findings is that COVID-19 has made it more challenging to
access drugs or more financially difficult to afford their costs. Mota
(2020) cogently points to the risks that the stress of the pandemic and
the demands of quarantine and social distancing might exacerbate
problems associated with substance use. While these findings provide
no indication that substance use is expanding among sexual minority
men – they do suggest that those sexual minority men who are using
drugs during the COVID-19 pandemic face exacerbated sexual health
risks consistent with Mota’s (2020) general premise.

Sanchez et al. (2020) suggested that while sexual minority men
followed early social distancing directives, long-term compliance may
prove challenging. Those sexual minority men who use drugs may be
among the most likely to deviate from distancing guidance through
sexual interactions. It has been suggested that HIV prevention inter-
ventions may inform COVID-19 prevention efforts (Eaton and
Kalichman, 2020). Interventions tailored for sexual minority men ad-
dressing drug use and HIV prevention exist (e.g., Parsons et al., 2014;
Starks et al., 2019a, b). Potentially relevant interventions have also
been developed addressing drug use and HIV medication adherence for
HIV positive sexual minority men (e.g., Kahler et al., 2018; Mimiaga
et al., 2018; Naar et al., in press; Reback and Shoptaw, 2014). These
findings point to the potentially urgent need to adapt and implement
such interventions to also address COVID-19 risk.

The COVID-19 pandemic has evolved dramatically during the
course of only a few months (Coronavirus Resource Center, 2020).
From May 6 to May 17, when data were collected from the COVID-
cohort, the primary epicenters of infection in the U.S.A. were states in
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the Northeast (New York, New Jersey and Connecticut) as well as the
West (Washington) (Coronavirus Resource Center, 2020a). Trends from
June through August, 2020 indicate the pandemic stabilized in the
Northeast, while rates of new infections spiked in a number of Southern
(Texas, Georgia, and Florida) and Western (California, and Arizona)
states at various times (Coronavirus Resource Center, 2020a). Ongoing
surveillance will be required to track the evolution of drug use and
sexual behavior over time as the epidemic continues to unfold.

Generalizability is limited by recruitment from dating and social
networking applications. It is plausible that fewer sexual minority men
overall are utilizing these kinds of applications during COVID-19 pan-
demic and those who continue to use them represent a unique subset of

sexual minority men. There is also some methodological variability in
survey length and compensation for participation that may have led to
different levels of respondent motivation and attrition between the two
cohorts. This threat to internal validity is addressed, at least in part, by
the use of a matched cohort also recruited in the same venues as the
COVID-cohort respondents. While these findings may not generalize to
the larger population of sexual minority men, they do point to sub-
stantial health risks – for both COVID-19 and HIV transmission – faced
by those sexual minority men who use drugs and continue to occupy
these online spaces. Trends in drug use and sexual behavior among
sexual minority men may not generalize across gender and sexual or-
ientation groups. Two additional caveats limiting causal inferences

Table 2
Associations of demographic and substance use correlates with risky sexual behavior during COVID-19 time-period versus pre-COVID reports (n = 910).

Casual partners per month Condomless anal sex
with casual partners

Adjusted
Rate Ratio

95 %
Confidence Interval

p Adjusted
Odds Ratio

95 %
Confidence Interval

p

Age 1.01 (0.998, 1.017) 0.14 1.00 (0.98, 1.01) 0.76
Race/Ethnicity (ref = White)
Black 0.85 (0.66, 1.09) 0.20 0.97 (0.63, 1.50) 0.90
Latino 1.00 (0.71, 1.40) 0.99 0.75 (0.45, 1.24) 0.26
Other 1.23 (0.70, 2.14) 0.47 1.00 (0.57, 1.74) 0.99

Region (ref = Northeast)
Midwest 1.07 (0.75, 1.51) 0.72 0.73 (0.45, 1.19) 0.21
South 1.03 (0.80, 1.33) 0.83 1.03 (0.68, 1.56) 0.90
West 1.18 (0.83, 1.66) 0.36 1.24 (0.78, 1.96) 0.36

Sexual Orient (ref = Gay)
Bisexual 0.81 (0.64, 1.03) 0.09 0.79 (0.51, 1.24) 0.31
Other Orient 0.63 (0.39, 1.01) 0.06 0.91 (0.46, 1.81) 0.79

PrEP, HIV (ref = Neg/Unk, no PrEP Rx)
HIV positive 1.33 (1.01, 1.74) 0.04 2.18 (1.42, 3.33) 0.00
Current PrEP 1.60 (1.21, 2.10) 0.00 2.08 (1.40, 3.11) 0.00

Drug Use
Marijuana 1.34 (1.03, 1.72) 0.03 1.88 (1.19, 2.97) 0.01
Other illegal drugs 1.45 (1.07, 1.98) 0.02 2.00 (1.07, 3.72) 0.03

Relationship Status (ref = Partnered)
Single 1.30 (1.01, 1.68) 0.04 1.58 (1.06, 2.36) 0.03

Cohort 0.02 (0.018, 0.034) 0.00 0.02 (0.012, 0.029) 0.00
Interactions
Cohort*Marijuana 1.18 (0.76, 1.83) 0.45 1.03 (0.54, 1.98) 0.93
Cohort*Other illegal drugs 1.96 (1.19, 3.21) < 0.01 2.61 (1.05, 6.49) 0.04

Fig. 1. Observed number of casual male partners per month across cohorts:
Associations with illegal drug use (excluding marijuanna).

Fig. 2. Observed probability of condomless anal sex with casual partners across
cohorts: Associations with illegal drug use (excluding marijuanna).
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must be acknowledged. First, while our matching procedures were
successful, the use a cohort control design precludes an examination of
within-person variability in outcome behaviors over time. Second, re-
gression analyses testing associations between drug use and sexual
behavior were cross-sectional. While they provide information about
the co-occurrence of these behaviors, they do not constitute evidence of
casual associations between them.

This paper presents the most rigorous assessment to date of the
impact the COVID-19 pandemic has had on the drug use and sexual
behavior of sexual minority men in the U.S.A. Sexual minority men who
use drugs faced high rates of HIV infection prior to COVID-19. While
rates of use have declined; those sexual minority men who use drugs
during COVID are in urgent need of both HIV and COVID-19 preven-
tion.
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